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INTRODUCTION
The development of industries in Indonesia is increasing day by day. This rapid industrial growth result in more competitive environment between companies. Therefore, a company needs to do an effort in order to survive in a competitive industrial environment. One thing that should always be noticed is the quality of products. A company which is able to produce high quality either goods or service will have greater chance to survive, even win the competition and earn maximum profit [1] . The effects of industrial rapid growth are also took effect on PT. Malang Indah as one of the industries that labor in manufacturing. This company produces several building material such as roofs, paving blocks, and roadblocks. There are two kinds of paving blocks that are produced by PT. Malang Indah, square blocks and hexagonal blocks. The company focuses in product quality which is done by refining or developing the quality gradually in various aspects. We know that a product have a good quality if the product have fulfilled or even exceeded customers' expectation. Product quality can be refined or improved by applying DMAIC approach (Define, Measure, Analyze, Improve, and Control). The DMAIC approach focuses on continuous quality improvement and is done systematically based on available facts and knowledge [2] . The improve phase will be done with Taguchi method.
RESEARCH METHOD
The method used in this research begins with initial observation until conclusion and suggestion. The method of this study could be seen in following flow chart:
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RESULT AND DISCUSSION Define Stage
In this first stage, the problems from the initial observation will be identified. The identified problem is the poor quality of PT. Malang Indah paving blocks. This could be proven with the result of the initial test (drop test). Based on the test result, some paving blocks were damaged which indicates that the quality of the blocks are still poor. During this Define stage SIPOC chart will be used as process mapping. This SIPOC chart is made to discover the flow of paving production process at PT. Malang Indah, identify all elements, and help observing the relation between the process along with input and output. The following chart is the SIPOC chart of PT. Malang Indah (Figure 2 ).
Measure Stage
During the Define stage, a problem with PT. Malang Indah product quality has been. Based on the result from Drop test, several products were damaged when dropped from about 1 meter height. Therefore, there will be a measuring process on PT. Malang Indah paving blocks to define the exact quality. The quality measurement is done using compression machine which will show the pressure durability of the paving blocks. The following is the test result of five paving blocks (Table 1) .
Based in the test result, the average durability of each paving blocks is 83,305 kg/cm 2 . The values shown are still below the quality standard. This could be seen on paving blocks standard quality according to SNI 03-0691-1996. According to SNI 03-0691-1996, the quality of D class paving blocks (the lowest) have the average durability of 86,646 -101,937 kg/cm 2 . The quality of paving blocks is still below the standard and it needs to be refined or improvement in quality.
Analyze Stage
According to the quality measurement on the current paving blocks, it is known that the quality of the paving blocks produced by PT. Malang Indah is still below the standard. Therefore, it is needed to conduct further research to find out the cause of the poor product quality. The following is the analysis result of the poor quality products at PT.
Malang Indah using cause-and-effect diagram (Figure 3 ).
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Improve Stage
In this stage, there will be a refinement planning for paving blocks quality. From the measurement result, it is known that the paving quality is still below the standard, meanwhile from the analysis using the cause-and-effect chart; it is known that the quality improvement will be focused on material mixture. Focus on material mixture is done because it is impossible to rework the paving blocks that has been molded. This Improve stage will be done with Taguchi experimental design concept which is started from planning, implementation, until processing the experimental data.
Based on cause-and-effect chart in Figure  3 , the controlling factors used for the experiment are materials factor which indicate that the experiment will be focused on material combining. This is because it is impossible to rework the paving blocks that have been molded. The controlling factors used in this experiment are cement, fly ash, and sand. Each factor will be given a level or parameter so that the experiment can be conducted successfully. The level given indicates the comparison between each factor's weight in numbers. Each experiment will be using 20kg materials in total. The following is the combination level and the factors which will be used during the experiment (Table 2) . According to the table above, an orthogonal array matrix with L 9 (3 4 ) notation could be used in this research such as below (Table 3) . After the experiment is done and the paving blocks have been made for 28 days, then an experiment to measure the pressure durability will be conducted. This pressure test will be conducted with 3 samples for each experiment, so that the total paving that will be used is twenty seven paving blocks. The test result data will be processed to get the average value, SNR with "larger the better" as the classification, ANOVA to find out the influential factors and confidence interval. The following is the data processing for this research.
After getting the value of mean and SNR, the data processing is continued with ANOVA calculation. ANOVA calculation is conducted for "mean" value and also for SNR value. The steps of ANOVA calculation for "mean" and SNR value are similar, as in:
The average value of whole experiment The same calculation will be done for B and C factor. After the calculation is done, the result will be put into table and response graphic as shown below: The same calculation will also be applied for B and C. Total Square errors : Sand has no effect on concrete paving pressure durability. H 1 : Sand has effect on concrete paving pressure durability F ratio : 14,434
Conclusion: F ratio > F tabel , H 0 rejected, it means that sand has influence in concrete paving pressure durability.
In Taguchi method, it is recommended to calculate ANOVA value after pooling up. Pooling up is the integration between factors with lowest significance as error. The purposes of pooling up are to prevent over estimation and to minimize the errors during the experiment. Table 7 is the result of ANOVA calculation after pooling up. According to the ANOVA calculation table after pooling up, the percentage of contribution is 39,149%. This indicates that the factor which has significance influence or contribution towards average value is enough to be involved in the experiment (the condition is contribution percentage ≤ 50%). ANOVA calculation result towards SNR value could be seen in appendix 2. After getting ANOVA result towards average value and SNR, then the optimal setting level could be applied as shown below (Table 8) :
After getting the optimal setting level, then the reliance value will be calculated to be compared with the result of confirmation experiment value. This reliability interval calculation is used for calculating the average value and also SNR.
The next is calculating the reliability interval for optimal condition and confirmation either for average value and SNR. The optimal condition reliability interval for the average is started with calculating µ prediction first. The calculation to get the reliability interval could be seen as below:
Calculating µ prediction or optimal condition estimation Calculating CI mean Before calculating CI mean , the calculation on n eff needs to be done first. n eff could be seen as below: = (8)
After getting n eff value, then CI mean could be conducted as below: The same calculation could be applied for SNR value. The calculation for and CI SNR for SNR value:
The optimal condition value for SNR: Based on the calculation above, then the reliability interval could be applied for SNR value as shown below (Table 10) :
52,608 − 3,316 ≤ ≤ 52,608 + 3,316
49,292 ≤ ≤ 55,924
Control Stage
In this stage a confirmation experiment will be done to find out if the suggested mixture could be accepted. The following table is the result of confirmation experiment using the suggested mixture:
According to the data in the table above, then a calculation on reliability interval can be applied to be compared with the reliability interval in optimal condition. The following is the result of reliability interval calculation from confirmation experiment for average value and SNR:
Total average Reliability interval for average value: Reliability interval for SNR value:
After getting the reliability interval in optimal condition and confirmation, then a comparison will be applied to find out if confirmation experiment could be accepted. The following is the picture of reliability interval comparison between optimal condition and confirmation either for average value or SNR: According to the graphic above, can be seen that the reliability interval lines between optimal condition and confirmation either for average value or SNR is in touch with reliability interval in confirmation experiment lines. Therefore, it can be concluded that the confirmation experiment could be accepted. Besides comparing the reliability interval, in this controlling stage will also be applied a comparison between the pressure power value of the initial paving and the suggested paving. Below is the table of comparison between the pressure durability value of the initial paving and the suggested paving: 
CONCLUSION
Based on the research conducted, it can be concluded that the solution for refining the paving quality is by conducting design experiment with Taguchi method. The experiment is conducted for controlling factors such as cement, fly ash, and sand with three levels each. The experiment combination used is by using OA L 9 (3 4 ) matrix. After ANOVA calculation towards average value and SNR is done, it is known that all three factors have significance influence towards paving blocks' pressure durability. The optimum mixture or setting level is A 1 , B 3 , and C 2 which the comparison between factors used in the level is 1:3:6 with the mixture of 2kg cement, 6kg fly ash, and 12kg sand. According to the result of reliability interval between the optimal condition and confirmation experiment stated that the confirmation experiment could be accepted. This is proven with confirmation experiment reliability interval lines in touch with the lines in optimal condition. The comparison of pressure durability between initial paving and suggested paving is also indicates that there is a quality improvement where the pressure durability of initial paving is 83,305 kg/cm 2 and the pressure durability of suggested paving have an increase to 450,117kg/cm 2 . According to SNI 03-0691-1996, the pressure durability of suggested paving could be categorized as category A.
